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(54) LOAD SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide position detection type load 
sensor having compact and simple structure and allowing easy 
temperature characteristic compensation so as to detect very small 
displacement corresponding to a load with high resolution. 
SOLUTION: A magneto-responsive member 1 1 is magnetically 
connected with no contact to a single sensor coil L1 excited by an 
alternating current. A relative position between the magneto- 
responsive member 1 1 and the sensor coil L1 is varied according to 
a load to be detected, and according to a change in the relative 
position, an impedance of the sensor coil is changed. A temperature 
compensation coil L2 is connected in series to the sensor coil L1, 
and when an output voltage varied according to the impedance 
change of the sensor coil is taken out for the sensor coil from the 
connection point between them, an output processed for 
temperature drift compensation is obtained. When the output 
voltage for the sensor coil and a reference voltage are computed, at 
least two alternating current output signals having a predetermined 
periodic amplitude function as an amplitude coefficient are 
generated. On the basis of these signals, very small displacement 
corresponding to the load is detected as a phase change, and 
detection is carried out with high precision. 
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s i nco tt^t ) (cJro-C^SEXtt^^jSE-Citj^S 
txSo ±SE©<fc^K, -fz>1fffi=3^;l,L KD-f'^^^^ 
> X ttWStSB 3 0 3 ©fig x tc m D fcflBaUSSSWt 1 1 

<D&mci&D~cm t-r stab, m 2 ©hk-t »s9Hafiw«: 

3^L 2#Hz>-y-ffl3-Ol>L 1 (Ci£^JS^Sn-C*J 
tt. 1 ©^fi(c»tS^-{f-r. — ^©^> 

tffl3-f;i/Lii mmoM K 'J 7 h #tt «fc s 
l 1 ©m^ssEVx^DtB$ns©-c\ sa-fjn 

1 , L 2 ©SS F U 7 M$tfe#ffl83 ft. -fe 

JUL 1 (D&XMKV xltiEmfcS.£Mm2tltci><Dtf3: 

[0 0 2 2 ] EI 3 (A) ». *&ft^#tfcS#®c;i£D/c 
«W58tf » 3 0 1 ©^{iog oJStgp 3 0 3 (DWSl m 
ix) K»j6l/t'fe>tffl3^;H 1 K4t5«E (fc 
Tflr) *W^t4y7 7t?*4. ItfixKIBL/ta, b 30 

•So WSS^SP3 0 1 (J PJPSP3 0 3 ©^fiSttSSt 
/JvC**fc*, t©^ta^t£t5ffiwm« 1 ftMitaim 

figatt, nn»a53 0 
3^-fe>-y-ffl=H'Jl/L 1^6«^Stnfcfig-C*f3, C 
©fig-Ctt-fe^-y-ffl^-OUL 1 ©-f>t-#>X#s&/jN 
©fc&. =n>;UL 1 «ciD-S«J£l*ft/hU"<^ 
WflHK) -C*S. figbtt. nj^g|53 0 3*^-fe>1tffl 
aj)VL 1 *>6ftfejfi-5l^c{4g-C^>f3, C©fig-ett 
•tez^ffln-fji'L 1 ©-f>t*-^>^^^ : o[)fcaf) > 3 40 
-OUL l tc*i;&*£Ett*^u^i' <**dKiHflH») r 

[0 0 2 3 ] C©<fc5&C> ^>Vm^-{^L HC&D-S 
«E«. WSISB 3 0 3 o$ «3 B^USSaW 1 1 aMSH a 

*» 6 b * -ctt < p H ir . */hb*» 6 «^:fii * -emmmt? 

So tt«a{Cte^T*/Jvffi*4*a>(.>l'L l©ffi^®± 
Vx#Pa s ino)fC$,l,<itSi (Pa«S/JW> 
tf-#>*) , C^^»l©»IffVa£lt81t 
■S, SU*>%, 

Va = Pa s i nut 50 
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©Hi^Sil V x M :p b s i nco fCab-Si-r-5 4 (Pb 

»«A-c>f-^>x) . cn*^2©**i«iivb i 

Vb=Pbsincot 

r$,5„ &mmni±va, vbktnj^t&se-cs- 

So 

[0 024]I2iCfel,>t 1 SHIffVa, Vb^H 
£t-Sfc#)©[51Sg£LT. 2-5©a-f^Lal, La2 
£H?iJ3gMLfclBlSg£. 2 -OCD=J -OUL b 1 , Lb24 

3 o *> 6 ©^m#(c j: o Tigft $ n s> . mmmj± 

VaB3-/*Lal, L a 2 (DWfc&jPhW.K) tfJSft, 
**fllJ± V b (J3 -f;Hb 1 , Lb2 ©^<^> 0 
tti^ft-So 3-fRal, La2, 3-f;Hbl, Lb 
2 frSS©£i&WEV a . VbW^nU'5 

«$ft£o a^Hal, La 2 ©flffifcttJ: 9 
JEVaJWDtBSftS©^ 3^1/Lal, La20jg 

SF'j7h m&mm $ n . s?»hee v a ttjEs^css 

li«3^fcfe©4^S„ pjatc. ra-Ol/Lbl. Lb2 
©^ffiibCCctOSWEVb^m^ttiSnS©-^, n-f 
;Hbl, L b 2 ©zSiK F 'J 7 h $ ft. 

we v b ttE.mc-um.wm. s «> © t % s . 

[0 0 2 5 ] ?H#I1SS3 1 AB, -k>Vm^ WJl/L 1 © 
IttfcWEV xjfo 6* 1 ©a«mEEV a £«H-fS> fe© 

MIE^; (i) ©Jc^c, 3^->i/©m^ME©tiifa^ 

«*IW»A (x) T-Tnti, 

Vx-Va=A(x) s incot— Pa s incot 
= {A(x) — Pa } s i nco t 

te&mw-zn^o m©am*EEvaK:<fcoTiS3£ufc 

Mffi*r*Elffl©te*«3©ttaar«. A (x) =Pat 
C ©?SmMS©i6lH^a r A (x ) - P a 
j tt r o j ifjSo -13. WmmMMt&.M(Dmt>r)<D 
filbTIi, A ( x ) =Pbti>5Ci*6, C©?S# 
M*©J®lfa«a TA(x) - Pa J tt TPb-Pa J £ft 
So ioT. C©S»^©»SM TA(x) - Pa 

j tt. m&mtimmmcDmmftias^x. roj *6 
rpb -Paj ST'itTii-rsMi5!#tt^m-ro cc-c, 
rpb - Pa j BfAi?*^*^, cti^^ffiWtc 
rij £^i5£, «TSES!;«:Se52flii«^#©JKifiMR 
TA(x) -Pa J tt, &mft&&ffl<DWfflftl>Ctel,> 

03© (B) tc^TJ^tc. ro j *>6 r i j st- 
SE^frSCi(c&»). C©®(B«MS©RI»«Ftfe». H3 
© (C) fc^-TJ:5&1f--f >W»s i ne<DWim$L 

FA(x) -Paj tt, ^WWiC sin9 (Ml, 

o° ^6^90* ) zm^rmfrttz. ^cfc\ 03 
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(b) . (o t?«, ®MxicM-?2>vji'mmm<D 

&««»©#-- :7 s in90**^W5#. Hl^© 
?H#lHiS§3 1 A©tftt)K£©&MfflRs i nflKSSftSt 
SlgipIb^l^^-^irjEfi-Sf-s i n Q s i n co t Tab 
So 

[0 0 2 6 ] *ft#HIS§3 1 B«, H2>tfffl3^;UL 1 © 
m^«IVxili?2©^miIVb i©M£*#>Sfe© 
t?. fafBS (2 ) ©<£*>&£, 
Vb— Vx = Pb s ino)t— A(x) s ina>t 
= {Pb -A(x) } s i nco t 
ttSiS»*ff 5 . **tH*BWZ|ffl©*&* »> ©Matlt 
A (x) = Par*5Ci*6. C©^lW6S©Jl8*Ifli 
tfc rpb -A(x) J « TPb -Pa J i&S. — ^ 
m 2 OliSIEV b fci^ tt^Lfcftgffl©Hfc <3 f£ 
Sbrtt, A (x) = Pbt?afcSCi#>£. C©MIM§ 
*©as«MR# rpb -A(x) j « r o j i&s= cfc-p 
•t. c©i8*MSS©.g«ffiS rpb -A(x) j K. ft 
*im*t«.B:iHi©«iHi^«:*j<,»r. rpb -Paj #>6 

rpb - Pa j *48HBfiWtc r i j i#*si. HtriB^c 

fi£5SS«{i#«DJS«i»» TPb -A(x) J «. 
3RKIffl©«HrtK:*si,>r. 03 (B) (c^-r^Mc. 
r i j *>6 r o j £-c^t-rscifc&«3. c©jgipl^ 
»©M»*lteB:. S3 (C) tc^-r<fc^tt3-^^>B8» 
<DW 1 JWR (o* 13 0 £E*>6 9 0 ffi©«H) ©Wfficft 

©JSfl^iS- rpb-A(x) jit fWcco s 0 

So C©*§i%fe, 113 (B) , (C) t?{*, fegixfC^ 

3H^©Mffiag§3 1 B©HWjttC©Ss 
itl-^ifec o s e tcstffc-r sjs*i u^^*f#-o^ff-^ c 
osflsinattftS. fc*J. «#IhISS3 1 BfOi 
flt» rvx-Vbj -cafc-pTfecfci^ 

[0 0 2 7] CUt, 15Jflt3|53 0 3©g£fi-oS«3^ffl 

swuaa x c x -y- a >&v ymmmicm *> 

WM^ti^frfn-t 2 -ocD^MBitlim s i n 0 s i n 
aticosfis infflt^gtSCim^ C 

Bts t pis© t» ©t?& t3 . rnmcmmf s c i *n?t 

So M*.& ?H#lHlS§3 1 A, 3 1 BT^Stl/cUV' 
;W< $ >f 7'© 2 o©Xi*ffl;fclt#*fitffflfcHiEI» L 

< ummmwmk^m 3 2jca#u &2-z><Dsm\& 

4s W S SMfl©fflHNfl»> 6 KfltlffiSr^T 

fifflfde ttHW-rs c it. mmttmmzT7'v y * 
- h rtfeia-r s c i #*t?* s„ c ©fiffl^mieiss 3 2 i 

LtB, W*«*ffiRA©a«t«:«to*#PB¥9 - 1 2 
6 8 0 9#^fc^3nfcBftB*fflUT«JjM-££ «fc 
l\ m 1 ©^SfEtH^m# sinesincot* 



(7) 4f M 2002-107238 

12 

l»»lc9 0lttffiJ/7 htSCi-C, £«.#^s i n 

s 0 s i n co t £JDM#-£-J?£3"S C it?, s in (to t 
+ 9) te<fctfs i n <cot-e)&S. 0JctSDTJi*B 

©fitl 6> *SIJ5t-rs C it?. X h n- i'tMHfctHf 1 -* 
£f#SCi#st?*So fiffi^m@SS3 2«, 
<W*.«IIM*@KiSB) -CfltJSLTfecfct>U 
10 A"5JB&& ^ o -fe f -y - * fctt 3 > t* a - £ £fiWB L/TSfS 

©v 7 f x r zmn i> ctt,c£<o ms&ttittsm&tf 

*&KffllaIK3 2iUrftffl-rS«t5K:LrfcJ:l». * 

^n^st?tfoT^>j:i>. x-^^^jwitat^a 
SiS b fcft , cMrto ^» b x mmm e 

«ttffllHlK3 2^ffc, ?1»@3§3 1 A, 3 1 B© 
Hl^jff s i n 6 s i n a> t RO* cos0s incot^ 

-e© * * ffl^j-r a <fc 9 tc u x & ct 

[0 0 2 8 ] ft*, 133(B) (c^-rO; ^{C, tf-^>S. 
On-y-f >IWMft4©38Mi:7Jfi-5f s i n e s inat 

so coses incot {ctewajgwfiptera, fefflft e» 

i ^ffi^mMB x i ©*HSM«*t|8?i5tt% »o © i T 
Si. H3 (C) KSti 56E©t>f ^S^nt'f > 

30 tt. m*Hi"±, C©3?^ttJ^Jff#s i nd s i n cot 75. 

t>*c o s d s i nco t ^^•n^n-y--i'>SD £ 3-y--Y>M 
^©Jiiti#tt*j#-pfe©iot:fiiti^tHtoa-rs. ■?•© 
tit*, fcffiofcttffiftett. ^ffimfitSxfcMLr. 

e ) i ^Bg©4* fflst*ta« i (ofmmima. & * •? 
raHi»«c^ac». 9f3£©saw3Sft**>r>-r 

fl[««iffl*tTtt a c ia*-e&*i«J:<,>©t?a&s„ $/c. 

<i«t*6«, {4ti^m0s§3 2©tti^T ; -^ ; &®3i:© 

40 f - $$ftf - ^J^ffl^ t f - ftt 4 C i K i 
9, tfctfiffi^T 1 *-* i3l^©^tH*f#H4gi©ra(ciEli 
i&iK?f^^M/c-t±SCi*s^SfCtfJ5:^S„ J:-ptT. ^ 
^T'(,^-y-^>SD*n-y-^>M^©tii|iiftttii*. X 

^l>4>©t?Bfe<, H3 (B) fc^3nSJ;^tc. 
BHiMo J: 5 & fe©t?$> or«£t^©t?afe «3 . S 
-rstc. ^©cfc^j&Mini^btri^nBcfct^ ^o, 
■y-f >^©Hftng^(cs^bfcM^t?abn«j;^ 0 * 
*j, H3 (b) ©09t?«, n**^tr. *©««©§ 
50 ijms:rr-sE-©Bffi*SBifS©#«ueaflfe6>e>&o 
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^w±HfrSf#;Kiii>l>©-c*oTfe, e demur 

[0029] c cr, F 'J ^ h#tt©««ic 

ot^rattwr*. fu^LftM^^-tf-ffl^ji/L iottj 

F*«3nn^fe©-C*5*5, fH#[5IS§3 1A, 3 1 

a f y 7 h j; «3 -mmmicw®. snsciw io 

[0 0 3 0 ] iiSE^i©§3 -f;Hal, La 
2, Lbl, Lb2tt, -k>Vm^^^h 1 iISI^<D!f# 
^©n-Ol/^HgJEU #>o. Cjif>©3^Hal, L 
a 2, Lbl, Lb 2 i-fe>tfffln -f 1 £PHt©M 
j££%ic8 < < o * *) -6 >lffl3 a ;l, L 1 ©itt&Wifi < 
icgHH-ra) ©^j;^^, Cti(cPS6-T. S!l©iB«r& 
<fcl>o MiK&iE>«, H2©J:5ttS*r©3^jKDiB?iJS? 
SI £ ^OSSHbS^ 6 ©HE 9 ffi L K J: o T , fiffi F 'J 
7 MS^M§ntUI,*?>tS,S. <tot, lill 20 
IKSffl©§3>f;Hal, La2, Lbl, Lb2 
B, a#@is§3 1 A, 3 1 B©@S§SMW5c|S^-cfe<i: 

[0 0 3 1 ] •b>tffl3-f;i'L 1 fcitt?tJ®8ST£?ag*l 

HEVx£f££§#3@Sg£^ML/tF!lT&<3, a-OU 
a 2 , 3-/;Hb2 (Cf^^rffifS^-T-R a 1 , R b 1 & 30 
^*EEVxi»mSJIVa, Vbi?:If1-|.Ci-e, 

13i [^^©tt^-c^a^ff * ^cims. 

[0 0 3 2 ] I5tt, H2 ©fBKWT* •) - l offllS 
«JEVb*»£U •fe^lfffla^Jl'L l©W*«EEVx 
£ ffiMS 5 <fc 5 tc L fcMT* £ . S!i«EV N 
•2>/t#>©lH!Sg£ It, 2o©3>fjHbl, Lb2£fla 
?im^LfcHg§*ffl^€> 0 MffHIS§3 3A-C. -fe^ffl 
a-f ;l/L 1 ©tti^*EVxia»*JEVb <h *Jn# L , 
^IH1ES3 3 BT\ •fe>U-ffln^Jl'L l©W^EEVx 40 
^5«§ffVb%i»t5. CfttCfcoT. ?HffIiI8§ 
3 3AKfcW-5»D#^*Vx + VbiL.T, V-{>mm 
s i ne©90' *$t©Rl>iSBr*©»§#ttK^ffiW 
Ki5;f5i5Ci^ftSliiis i n 6» 
3&5fcfi#s i n 0 s i no t#^6*l&. Sfc, 811*11 
Sg3 3 BtCfcySiSiftVx-Vb £L-T, 3lM> 
mms i n0©9O° *^©8El>^t?©JS*BKFtttc3¥ 

HtfJ3£«S<f#c o s 0 s i n<» t#fa&ft£. B5Kfc 
t^r^, fiffiti«ffl3^^L2, L b 2 tcRAT^i* 50 
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[0 0 3 3] ±iBSHjS^(C*5l,^r > firM^aiT 5 -^* 
#*fc«&©«JiStt, B2^te^bfc£ SfctfctBtfctUEIH 
3 2*ffl^S€>©fC|5g6T> H6 (A) KSTi9K, 
«ffilfttt}@K4 0*ffl^-5J:5K:orfe<ti». 06 

(A) icte^X, SffiMi@Sg4 OJiW©ft)$tt02(c 
^l/fcfc©£imiTC&-£„ S-TSfc, iilB&ffilHlSg4 0 
rtt, M#BSS3 1 A*»6a#3ft£S8HM«JJClM>ra 
»©JRK#t4*^FoSiJWt-^s i n 0 s i n co t 
@5§ 4 IK A* L . SatflHWS** * L » aSWtEBft 
i n 0©#fc)£gT£8B©t£tfJ«EEV 1 £3SrT 

s. «»@^3 i Bfrzmt>$n?>igmmc=i-v- 

4>B8»©S«^*J^38*fi#c o s 0 s i no t 
*ffiifc&c o s 0©*tcj6S-rSifi*©tta«EEV2* 

H6 (b> ^ta^mfeSxfc^uT^-r 

#^ffiSJ±V 1 , V 2 ©#tt0H*^-r„ c © J; 5 
*s#6tlSiIfiB03 (B) ?r#ML.riS(C|SBj3Lfcil 

») r * -s . c©j;^(c^j:5 ^Mttt© 2 «sfc©t£mn 

ffi«x©tfttfj©fc«>ictt. £-£6#>— S©tiii«EV 

1 , v 2 ©^*f#-s j; 5 te~mm<Dmmmtcv-c®m 

-rtl«J£0S*^ ffi#tt©2ffi^©^mmiEV 1 , V2 
fct5C£^rt5„ rfctofe. £"£6#>— 73©^mS 

[0034]B7ii, fifflMttifflT^P^ISISS3 2Ai 
^J±^tB[5ISS4 0 i >&f#IS L . ffifflftlffi i iEttH© £' 
■fee>r*>jKffl-C**J:5«:0A:fl|^«*^-r. H7B, 
H6 (A) iCis^XtiLmitomTi-U#M&3 2Aifitt 
*D3tlfcfe©iPDt , *eo ioT, fitg^aifflT^a 

^@K3 2 Ajy^f©«jSico^r©^«, H2Riyna 
6 (a) (Dwm^mth. 

[0 0 3 5 ] iAWskitimri-Uim^3 2 AOcfc^T, 

?a»iii8§3 1 Ajfe&ffl^sftfcSHffiWK:-?- A^mwsDm 

♦i#tt*J#-5^aft-^-A ^sinflsinwttt, fiffl 

ffl->^ F?n, fiR«9 oisaa)6nr. h $ 

tlfc5S?jfe{i#A' =sin0 • cosco t*Sf#6nS= Sfc, 

mmmmTj-v?m$%3 2 AK*j^T«jn»iiissi 5 

i«#@3gl BiWentfct), SP#@S§1 5T- 
3n/c^ff#A' =sin0 • cosco t M»H]S§3 1 

b if> 6 $ ti -s^iswee n-y- w >wm©tiiti!|#t4^J# 

-^iffCfl-^B = cos0s incot i^*Jn#§tl. ■€•© 
SUStti^i LT, B + A' =cos0 • sinco t +sin0 • c 
osa> t - sin ( co t + 0 ) ^•SB§^«t>l±S0 1 ©H 
SW9i£itM#Yl3&s»6n&. S^HSSl 6m ±13 
IMBzsl h $txfc5iStff-^A' = sin0 • cosco t £±§B 



(9) 

15 

?S#HSS3 1 B*»e>a^S6E(I#B = cose • sinco t £ 
ifitm-Sft, ^<DWM&t}t^-n. B-A' = cos6> s 

inco t -sin0 • cosco t = sin (cot -0) ft-SBg^"? 
*bttSS^©«»W3^i^#Y2j&*&e>ft&. C©<£ 
tfttfJ*f*t(Mf (x) K3ft£UTiE£fflK:2<':7 

mtsm # Y 1 = sin ( co t + (9 ) i . iu Ditfrgef&tts^a 
fig (x) {c*fjsur^isi«:^7 hSftfcastWfitfB 

ft (-0) 2 ©W»WXi«ffi:fc«#Y 2 = sin 

(<ot-0) ««W«ffll«:«t-or^*»6tiS. 10 

[0036] mwmm 1 5 Ruwsm<i& 1 6 ©a^«# 

Yl. Y2B. ^^-K'n^nx^milSSl 7, 18KA 

#3 ft, -eft-eh©-£p*p;*j&*tfctfi3ft*. -fefp^p 

x©^tts©tt*ibr«. flMLK. Sff-^Yi, Y2© 

0tefB£$!tBt-£ o 7, 1 8-tf*ttil/fc-tfa* 

pj*l&tHA;i<x-og «3 Ofifgf&tf^-oi'Xtt, 5 ^ g^-ou 
XLPl, LP 2 £ brm^2tl-i> 0 5?f^;^LP 

•So coffiffl-rnsujeis-cf*. wmtmm^mzofr 20 

6«43tl ■SStp^ff # s i n co t © 0 ffim&fr <=> 
#5 » L P 1 , L P 2 ©!££&# (iE"fe±3^ K) 

b U #8$*) *r©B#ia^*<i'> M, -3- ? 3^-Ol^ 
LP liCMffcTZ*}y>bm%lEJ]\ftt,CU7 FSftfcfe 

ffift (+e>) ©fiffl^-££L-Ttsitiju 
LP2tc*rjc&rs*'?>hffl*a^i«:i'7 hSftfcffir 
ffifc (-0) ©fiffif-^iirftttil'^ 0 cft6©IE 
isj tc i/ y h s n/tttfflft + es[>'-e ©{a 
tifca?*- f ©fijffl^fc-o^rtt, ifrKEL/c*miiA 
(Dmm&ffi&fmwMmitmmzti-c^zv^ -etii 30 

[0 0 3 7 ] *i»3£?jie»M3 0©»«IiIS§^© 

*>©*3^;l48l 0©ffiij&cfgttfcfe§^tt, H7(c^-TJ: 
5 tc , S^Sc»£M 3 0 6 3 ft & £S&fcite«# 

*j3immmf&2 0 &ca#u aeesssft-^s i n <» 
t tcisiwr^^^ff *BmL. eft 

tl-TftS'J^g-ett, A^<*ftfc«*£3&ftfl#s in a) 

PHMlt #p » 5'^^;l-x*'5> h&ff&i^ #77^' 40 
;WLP1, L P 2 ©^Bf* (a£%_L# 5 h >; #B# 
j±0 r*©*7£>hffl*5v?TS*li&&JMi-r*e£ 

esc;- d<DmmM ; f-$*'£ti j £ftnzct& 
■ess. cntcRs-r. ±iB{iffl-rft«'j^g© 
«r, a!ssssi««^s i n co t Kmnirz>mmmn 

#) ica-5# =3 ^;pgp 1 0 ©BSgffliJ-er^-P ^7 -f 

&JiI«§£ WSCir, 7tO ^©*ie^m# s i n 
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tiilgggolrB, ffi#Lfc»¥3£iftfi-^s i ncot 

X L P 1 . L P 2 ©f6£«$j& ( fiftis&s 0 h 'J #l$j£0 

±SBtfl[ffi-r ft»J3®R« iltii, CPU©<fc5&V7l- 
^i7^n^7 A^iffl BjSlfe 7* p -fe -7 tf-^ffiffl-T & £ J; 

H6©@K{c*Jt>r. Sffl£aJHSg4 0©K 
?S§4 1 KA^J-r-SM-^iL-r, «JNhIK3 1 A©tH 
^ff-^-A = sin0sincot {Cft3.t\ bM 
ESI 9 3& 3 6©tB^JM^A' = s i n 0 c o s to t %X3J 

[ 0 0 3 8 ] fcte, «SUS®8PW 1 lil/C 

©«t>o «©<fc 5 «c#kbk • &mm& <o* 

*#fflLTfej:U 0 -?•©*§•£•«, t®S«E»tcJ:-o 
€>. c©»^fe. ±iaiioj«oc:{4g^tti«){iPT^ci^ 

mi i mm ■ ffimmmim-e& k> . its 

M±icest> o *^ras©»f«X«»W^K*' 6 & ^7%- * 

-YJi-L l ©«tt iffl(ciS6r, «GBrt?*r>t:*>J:^. $ 
fc, 42>-y-ffl3^;UL l ©Sra^ictF«X«#t^©il« 

ss»ti i^«A-r-s«^cpi6-r\ sBsusgattti 

1^6^5ffi^-te>-!fffl3-i';UL 1 tcg^fiL/fc«3M3'*> 

oofefc^t, assuEssBt 1 1 (D-xzimmt 1 o 1 

(ClBSL. fe>U-ffln^;PL 1 ©^nJ»gP3 0 3itffi 
go, •fe>fia^;Hl ©^Ef ASffiSKifi D TfflfflSEtfc 

[0 0 3 9 ] 

[»M©S&*3 «±©£*JD, c©»5!{cJ:ft«. 
3-^jU©*^Wft«J:< , 2^3>f M£^-e$>&ft. 

fBK©ifa"fe>-y-*a«r-sci3&st?*siftK:. -fe> 
-c;Kcji:^j^2ftfcssa«fflp -c 

<£ 5 t£LTl> £©•??, Uta-ZW^CiKifJilS 
[0 04 0] ttffl*T*?5S«:jc6Dfc»/h«c3Ett{c 



17 

-o<D$mmtsms%) *ss«c^i/. cwaotfe, 
mmumzm'M-rzpmmmmm (Witft^s^ 

•So 



[12] ^m(D—mmwci^t>^mm^>-9(D^z> 
[®3] hi ©nifiw©ift w»fm wis. 

[14] #&9J©— gS»Wetefo*fl«-fe >-9-©^S* 



(10) WW 2002-107238 

18 

[06] «tfjfiattcjSG?tT^a^ieij(EWE*«£fe-r 

[0 7] SJE^I±}ifi[ffl*ltH©Wm^*fitbfc*^ 

10 lomomu 

3 0 0 O-K-fe^ 

1 1 MMjmm* 

3 0 ssK^asi 

31 A, 31B, 33 A, 33B T^a^UffilSS 
20 3 2 &ffl^millE§ 
LI H2>ifffi3-f^ 
L2 SflBMtffla-f* 
Lai, La2, Lb 1, Lb 2 

4 0 WEttffiglig 
4 1,42 S^lnlSg 



3 0 1 

3 0 2 

3 0 3 

1 0 0 

1 0 1 



[02] 



[03] 



alnflelnCdt 




(A) 



coadslnOit 



32 



Lb1 



(B) 



(C) 




(11) 



mm 2002-107238 




4$H 2002-107238 



[07] 




32A 



sin 9 oo salt 



A' 



,15 



,17 



> B+A" 



Y1 



sin{0Jt+ 0) 



B-A* 


Y2 




-r 


mm 



sin(tt)t— fl> 



->■ LP2 



i41 



,42 



-*vi 



->-V2 



J^40 



(13) 4$M 2002-107238 

(51)Int.CI. 7 BWfflB# FI r-^-K(##) 

G 0 1 L 1/26 G 0 1 L 1/26 D 

F 2F063 AA02 CB01 CC04 DA01 DA04 

GA05 GA08 KA01 LA01 VA27 
2F077 AA13 CC02 FF02 FF31 FF39 
TT11 TT21 TT82 UU07 W01 



[l&ffe] «19#ll^ 22 B (2007.11.22) 

H #■§■] # 13 2002-107238(P2002-107238A) 
0 ] ¥fifcl4^4^ 100 (2002.4.10) 

#®2000-301542 (P200O-301542) 



G 0 


1 L 


1/14 


(2006.01) 


G 0 


1 B 


7/00 


(2006.01) 


G 0 


1 D 


5/20 


(2006.01) 


G 0 


1 L 


1/26 


(2006.01) 


F I] 








G 0 


1 L 


1/14 


B 


G 0 


1 B 


7/00 


D 


G 0 


1 B 


7/00 


E 


G 0 


1 D 


5/20 


J 


G 0 


1 D 


5/20 


K 


G 0 


1 L 


1/26 


D 



HftffiB] «19#10^ 5 H (2007.10.5) 

VZt&ffiiE 1 ] 

m^nmmm^ mm 



(2) 



JP 2002-107238 A5 2007.11.22 




